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fhe emount of the refraction coefficient of the electromagnetic waves of the 
dielectricum 4g oonnected with the excitation of the particle of the dieleotri- 

cum to oscillations, and therefore with the energy of the binding of these 

particles in the lattice. fhe passage of visible Light through the crystal 

causes the electrons to oscillate and the refraction coefficient characterizes 

the energy of the binding of the electrons in the crystal. If the binding 

energy of the electrons in the orystal 1s increased, *heir enforced oscilla- 

tions and also the refraction coefficient become analler. 

Near self-absorption the dispersion curve moves away from the side of the long 

waves a8 @ result of the rapid increase of the refraction coefficient. The 

passage of light is accompanied by a weak interaction with the glectrons of the 
dielectricum. If the energy of the light wave 4g emall compared to the energy 

of electron binding, the refraction coefficient becomes smaller if lattice 

energy inoreases on the occasion of tranaition from KJ to LiF. From the begin- ‘ 
ning of the halide group (Li) the refraction index By of the orystals of the , 
halide compounds diminishes down to the end of the group (Ca). 2 {nereases 


with an increase of electron polarization of the anion on the occasion of transi- 
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tion from the fluorides to the iodides. 

‘a further diagren illustrates the dependence of the refraction index on lattice 

energy for the nonocrystals of the metals of the second group: Be, “gO and 

Cad. The refraction index of SrO is unknown. For the onocrystals of Bad the 

refraction index was determined from the condition &* = n%. 

The dielectricity constant was measured by the displacement method in the inter- 

val of up to 60 ke by means of a Q-meter. With an jnorease of frequency fron 

4 to 1000 ke the dielectricity constant diminishes from 50 to 34. As this value 

of the dielectricity constant (if frequenc is further increased) does not 

change any further, the author puts n= 34 = 5,8. According to experimental 
he refraction stals diminishes with an increase of the energy 

of the lattice. The dependence of the refraction coefficient on chemical compo-~ 

sition can be vsaed for the purpose of testing material properties. 
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VOROBYEV, BA. A. and SAVINTISEV, P. A. 


“Mechanical Properties of Ionic Crystals." 


Raky paper presented at the Conf. on Mechanical Propetties of Non-Metallic 
Solida, LEningrad, USSR, 19-26 May 58. 


Polytechnical Institute, Tomsk. 
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Vorob 'yev, A. A. and G.A. Vorob'yev ‘[ Tomsk, Politekhnichskiyy institut 

_ (Polytechnical Institute) ] Os Several Processes in the Electrical Break- 
down of Solid Dielectrics 
Vorob'yev, A.A. and G.A. Vorob'y2v {Tomsk, Politekhnichskiy institut 
(Polytechnical Institute)] Electrical Disruption of Rock Salt Containing 
Coloration Nuclei 
‘(The Physics of Dielectrics; Trensactions of the All-Union Conference. on the Physics s 


of Dielectrics) Moscow, Izd~vo Al SSSR, 1958. 245 p. 3,000 copics-: printed. 


This volure publishes reports presented at the Ali-Union Conference on the Physics of ey 
Dislectrics, held in Dnepropetrovsk in August 1956, sponsored by the "Phyaics of pee 
Divlectrice”. Leboretory of the Pizicheskly institut iment Lebedeve An SSSR (Physics 

Institute iveni Letedev of the AS UBSR), and the Electrophysics Departwent of the 

‘ Puepropetrovexly gasuderstvennyy universitet (Dnepropetrovsk State University). 
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“AUTHOR: | Vorob'yev, A. | S0V/139-58-4~28/30 


TITLE: Accelerator Laboratory of the Physics Institute of 
Turin University (Uskoritel'naya laboratoriya fizicheskogo 


inetituta universiteta Vv Turine) 


 PERIMICAL: Izvestiya Vysshikh Uchebnykh Zavedenly, Fizika, 
1958, Nr 4, PP 167-171 (USSR) 


ABSTRACT: A description is given of the laboratory based on the 
information gained during 4 visit by the author. 
There are 5 figures. 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S. M. Kirova 
(Tomsk Polytechnical Institute imeni 8. M. Kirov) 


SUBMITTED: March 27, 1958 
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a SOV/139-58-4-29/30 
iz AUTHORS: Vorob'yev, A. A. and Andreyev, G. A. . 
i , eRe = A 
aT TITLE: Thermal Breakdown of lonic Crystals and the Lattice Energy aac 
= : (Teplovoy proboy jonnykh kristallov i energiya reshetki) ms 

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika, Gea 


1958, Nr 4, pp 172-173 (USSR) 


ABSTRACT: Paper presented at the Inter-University Conference on 
Dielectrics and Semiconductors, Tomsk, February 1958. 
At room temperature a direct relation exists between the 
electric properties of the crystals and their lattice 
energy (Refs 1-4). The authors of this paper investi- 
gated the electric strength and the current in strong and 
pre-breakdown fields in single crystals of NaCl, KCl and 
KBr insidg a uniform field in the temperature rapge 
20 to 440°C, In the temperature range 25 to 440°C the 
electric strength of NaCl, KQ1l and KBr increases in 
proportion to the energy of the crystal lattice, Fig.l. 
With increasing energy of the crystal lattice, the re 
pre-breakdown current at elevated temperatures decreases : 
according to the linear law, Fig.2; the linear dependence 
of the current measured at fields equalling 20 to 100% of 
Cardl/3 the breakdown fields on the energy of the crystal lattice 
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is conserved in the temperature range 100 to 440°C in 
NaCl, KOl and KBr. The Volt-Ampere-sec characteristics 
obtained for each of the specimens of the investigated 
salts (Ref 6) were used for calculating the electrical 
energy generated in the specimen during the action of the 
high voltage, i.e. from the beginning of an increase in 
the high voltage up to the instant of breakdown of the 
specinen, In the temperature range 20 to 440°C a decrease 
of the electric energy was observed with the following 
sequence NaCl, KCl, KBr. Thus, during a thermal breakdown 
crystals with lower energies of the crystal lattice have 
a lower electric strength and require a smaller quantity 
_ of electric energy for effecting the breakdown. The 
~~ nelation between the electric strengch and the physico— 
chemical properties of the crystals is maintained in the 
fiela of the thermal breakdown, In Fig.1 the dependence 
is graphed of the electric strength of NaCl, KCl, KBr on 
the engrey of the crystal lattice af the temperatures 25 
to 350°C (top graph) and 400 to 440°C (bottom graph). 
In Fig.2 the dependence of the pre-breakdown current on 
Card 2/3the energy of the crystal lattice is graphed for the NaCl, 
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BOV/139-58-4-29/30 
Thermal Breakdown of Ionic Crystals and the Lattice Energy 


KCl and KBr at the tegperatures of 100 to 250°C (top 
graph) and 300 to 440°C (bottom graph). 

There are 2 figures and 4 references, all of which are 
Soviet. ; 


(Hote: This is a complete translation) 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni 9.M.Kirova 
(Tomsk Polytechnical Institute imeni 8. M. Kirov) 


SUBMITTED: February 25, 1958 
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TITLE: 
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ABSTRACT: 
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89-3-1/30 


Yorobtyev, Ae Ae + Moskalev, V. A. 
ens aie - 


The Investigation and the Development of Cyclic Accelerators 
at the Tomsk Polytechnical Institute(Issledovaniya i razra~ 
potki elektronnykh tsiklicheskikh uskoriteley v Pomskom poli- 


tekhnicheskom institute) 


Atomnaya Energiya, 1958, Vol. 4, Nr 3, ppe 229 - 237 (USSR) / 


2 


In 1946 the design and the construction of a betatron was 

started at Tomek. 

In 1948 a 5 MeV betatron (the electromagnetic windings being “ 
supplied by & 500 cycles alternating current) as well as & 

7 MeV betedtron (the supply being carried out by means of nor- 

mal alternating current) were finished and put into operation. 
Within the period from 1949 to 1955 a number of betatrons up 

to 15 MeV were finished and put into operation. Within this 

period also a 25 MeV betatron was constructed which has an 
increased radiation intensity and the single aggregates of : 
which operate considerably more stable. From 1955 to 1956 

a few of these apparatus were built. The most important para~ 
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89-3-1/30 
The Investigation and the Developmnt of Cyclic Accelerators at the Tomsk 
Polytechnical Institute 


meters as well as the details of construction of some beta- 
trons are discussed. Different possibilities are shown to 
defiect an electron beam out of the betatron. The 25 MeV 
betatron is partly described more in detail. The authors short- 
ly report on how to use ring-shaped acceleration electrodes 

in a 30 MeV synchrotron. These electrodes are connected with 
the exterral double-resonance line. There are 10 figures, 

and 12 references, 12 of which are Slavic. 


SUBMITTED: September 20, 1957 


AVAILABLE! Library of Congress 
1.” Betatrons-Design 
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Volkov, M.N.e, Doctor of Chemical Sciences 3-58-5-26/35 
Intervuz Gdnferences on Science and Methods \Mezhvuzovskiye 
nauchnyye i metodicheskiye konferentsii) Electronic Accelera- 
tors (elektronnyye uskoriteli) 

Vestnik Vysshey Shkoly, 1958, Nr 5, page 80 (USSR) 


fhe Nauchno-tekhnicheskiy sovet Ministersatva vysshego obrazo- 


- yvaniya SSSR (Scientific-Technical Council of the USSR Mini- 


stry of Higher Education) decided to convene in “ebruary 1958 
in Tomsk an Intervuz Conference on Electronic Accelerators. 
Among the delegates were workers of important scientific in- 
stitutions - the Mezhdunarodnyy ob"yedinénnyy institut yader- 
nykh issledovaniy (International Institute of Joint Nuclear 
Research), Fizicheskiy institut AN SSSR (Physics Institute 

of the USSR Academy of Sciences), Institut metallurgii AN 
SSSR (Institute of Metallurgy of the AS USSR Acadamy of 
Sciences), Institut biologicheskoy fiziki AN SSSR (Institute 
of Biological Physics of the AS USSR), Institut eksperimen- 
tal'noy patologii i terapii raka AMN SSSR (Institute of 
Experimental Pathology and Therapy of Cancer, USSR Academy 
of Medical Sciences), Leningradskiy fiziko-tekhnicheskiy in- 
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3~58-5-26/35 
Intervuz Conferences on Science and Methods. Plectronie Accelerators 


stitut AN SSSR (Leningrad Physico-~Technical Institute of the 
AS USSR), and others. In the Section for Using Electronic 
Accelerators in Industry, Physics, Medicine and Biology, and 
in the Theoretical Section, the betatrons issued by the 
Tomskiy politekhnicheskiy institut (Tomsk Polytechnical 
Institute) were mentioned as being widely used in detecting 

of defects in metals, studying the reaction of charged par- 
ticles on substance, and in medical treatment. The reports 

of workers of the Tomskiy meditsinskiy institut (Tomsk Medical 
Institute) Professor I.V. Toroptsev, Dotsent N.V. Sokolova 

and others on the diseases of animals caused by the radiation 
of betatrons of 10 and 15 Mev were heard with great interest. 
In the Theoretical Section, Professor A.A. Vorob'yev delivered 
a report on a new method of accelerating glactToie to very 
high energies. This method is based on using running waves 

in closed wave guides. In conclusion the conference indicated 
ways for a wider use of betatrons in different branches of 
science and technique and for ansimprovement in their structure. 
Library of Congress 
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ieee 80V/139-58-5-31/35 
AUTHOR: Vorob'yev, A. A. 


TITLE: The Effect of Deformation on the Absorption Spectra in 
Crystals (Vliyaniye deformatsii na spektry pogloshcheniya v 
kristallakh) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, fizika, 1956, 
Nr 5, pp 144-152 (USSR) 


- -.. ABSTRACT: . The paper was presented at the Conierence of Higher Educat— 
jon Establishments at Tomsk, February 1958, on Dielectrics and . 
Semiconductors. The change of distribution of particles in a 
crystal which occurs as a result of elastic or plastic defor- 
. mation and accompanied by an increase in the lattice energy 
alters the energy spectrum of the crystal and consequently 
its absorption spectrum. Since the latent energy of deforma-— 
tion depends on the crystal structure there ought to be a 
relationship between this energy and the absorption spectra. 
The author discusses previous investigations (Refs.2-15) of 
this correlation etween deformation and absorption spectra, 
carried out on alkali --halides, silicon, germanium, etc. 
Some of the results of Refs.2-15 are reproduced in Figs.1-7. 
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Phe Effect of Deformation on the Absorption Spectra in Crystals 


The results are summarised in a table on pp 150-151 and the 
following conclusions are made, The observed displacement 

towards longer wavelengths of the short-wavelength edge and 
tail of the absorption curve in the infra-red region is due -. 
to lattice defects. and electron transitions caused by plastic 
deformation in crystals, The displacement of the F-band ab- eG. 
sorption maximum towards longer wavelengths is also due to 

lattice defects and electron transitions caused by plastic 
deformation of crystals, The displacement of the F-band 

absorption maximum towards short wavelengths, which occurs on 
uniform (omni-directional) plastic deformation agrees with 

the ‘theoretical prediction obtained from the increase of energy 

of interaction between ions on uniform compression of the 

crystal, The unsystematic nature of the correlation between 

the ultra-violet spectra and deformation does not yield any 

clear conclusions about the effect of deformation on ultra- 

violet absorption, Acknowledgements are made to Prof, Dr, 

M. A. Bol'shanina and Docent V. A. Zhdanov for their advice, 
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; SOV/139-58~5=-31/35 
The Effect of Deformation on the Absorption Spectra in Crystals 


There are 7 figures, 1 table and 15 references; 5 of the 
references are Soviet, 5 Engiish, 3 Japanese and 2 German, 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S. WM, Kirova 
(Tomsk Polytechnical Institute imeni S. M. Kirov. 


SUBMITTED: March 3, 1958. 
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” 


AUTHOR: -Verobtzex, A. Ae 


MITIE: Acceleratcr Equipment of the Dept. of Sciences of Paris 
hskogo 


University (Uskoritel'nyye ustanovki fakul'teta nauk Pariz 
universiteta) 

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, fizika, 1958, 
Nr 5, pp 159-163 (USSR) 

ABSTRACT: This is a report of a visit to the Paris University 


accelerator laboratory at Orsay ("Orsi"), about 25 km from 
Paris and near the Nuclear Research Centre at Saclay. 


The 


laboratory is to include eventually a 1000 MeV linear accel- 
erator, a high voltage section with a 4 MeV accelerator and 
a 150 MeV proton synchrocyclotron (most of the report deals 
with the latter instrument). The only section of the labora- 
tory working at the time of the author's visit was the appara~ 
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Accelerator Equipment of the “Dept. of Sciences of Paris University. 


tus for electromagnetic separation of radioactive isotopes. 
There are 2 tables, 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S. M. Kirova, 
(Tomsk Polytechnical Institute imeni S, M, Kirov. 


SUBMITTED: March 27, 1958, 
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AUTHOR: | Yoroblyev, A.A., Professor 5-58-6-30/34 
TITLE: “In the ‘Physics Laboratories of Italian Universities (V fizi- 
cheskikh laboratoriyakh ital'yanskilh universitetov) 


PERIODICAL: Vestnik Vysshey Shkoly, 1958, Nr 6, pp 89 - 90 (USSR) 


ABSTRACT: In September 1957 the World Congress of Physicists took place 
in Italy and examined the results of studies on unindentified 
particles and mesons.. It was attended by most of the out- 
standing physicists-tneoreticians of the world. The Soviet 
delegation consisted of Professor A.I. Alikhanov, V.5S. 
Barashenkov, A.M. Baldin, A.A. Vorob'yev, D.D. Ivanenko, S.M. 
Korenchenko, S.Ya. Nikitin, I.8. Gurevich, B.P. Nikol'skiy and 
M.Ye. Seleznev. This delegation delivered 20 reports to the 
congress. The greatest interest was aroused by information on 
the theoretical work of Academician N.N. Bogolyubov "Dispersion 
Relations for Weak Interactions". After the conclusion of the 
congress, the Soviet scientisits visited many scientific in- 
stitutions. A part of the delegation also called on the Euro- 
pean Center of Scientific Research at Geneva. 

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M. Kirova (Tomsk 

Polytechnical Institute imeni S.M. Kirov) 
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SOV/139-58-6-27/29 
Vorob! yew. As As _ 
The 2.5 Me¥Y Microtron at the Institute of Physics of 
the Naples University (Mikrotron na 2.5 MeV instituta 
fiziki Neapolitanskogo universiteta) . 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika, 


ABSTRACT: 


1958, Nr 6, pp 167-170 (USSR 


Professor E. Kayanello (Caianello), Director of the 
Institute of Physics and Professor F. Porreka (Porreca) 
invited the author to visit the Institutes of Tneoretical 
and Applied Physics of the Naples University. Profeasor 
Caianello is in charge of the Institute of Theoretical 
Physics where work is going on on the theory of 
gravitational, meson and electromagnetic fields, 
electronic computers, etc. The present paper describes 
the 2.5 MeV microtron at the Institute of Theoretical 
Physics constructed under the direction of Professor A. 
Karrelli (Carrelli) and Professor Porreca. There are 
eight figures. 
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ASSOCIATION: Tomskiy politekhnicheskiy institut imeni 5.M.Kirova 


(Tomsk Polytechnical Institute imeni S. M. Kirov) 
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SOV/144-58-9-1/18 
AUTHORS: .Vorob'yev, A. A.; Deter cf Physico-Mathematical Sciences, 
Professor, Director, and Moskalev, V. A., Candidate of 
Technical Sciences, Docent. 


NITLE: Formation of a Beam of Rays from a Betatron 
- (Formirovaniye puchka luchey betatrona) 


PERIODICAL: Izvestiya Vysshikh Uchebnykh gavedeniy, Elektromekhanika, 
1958, Nr 9, pp 3-5 (USSR) 


ABSTRACT: Using the available data on the distribution of 
y-radiation from a 10 MeV betatron, the authors 
constructed a collimator which had to satisfy certain 
requirements. Distribution of radiation in the y-ray 
beam from the 10 MeV betatron is shown in Fig 1, where 
1 is the theoretical curve and 2 is the curve obtained 
experimentally. The authors calculated the thickness 
of a lead collimator which was necessary to limit the 
radiation intensity outside the beam to 0.05% of the 
intensity on the beam axis. This calculated thickness 
was found to be 15.5 cm and the actual collimator made 
py the authors had a thickness of 17 cm, The construction 

_ of the collimator is shown in Fig 2. The collimator 
Card 1/3 was placed between the coils of the accelerator electro- 
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magnet, The collimator could be adjusted to make the 
beam and the collimator axes coincide, The cross-section 
of the collimated beam could be altered by using inter- 

_ chengeable collars (bushings), shown in Fig 2.. A copper 
filter of conical form was used to make the intensity of 
y-radiation uniform across the collimated beam. Fig 3 
shows the calculated (curve 1) and experimentally 
adjusted (curves 2,3) profiles of the copper filter 
used, Fig 4 shows the distribution of radiation across 
the collimated beam obtained both without (curve 1) and 
with the copper filter (curve 2). A small displacement 

(3-4 mm) of the collimator axis with respect to the bean 
axis causes a considerable change in the distribution of 
radiation across the beam (curve 3, Fig 4). The authors 
used the collimated beam to measure the distribution of 
isodoses in water. They used a special dosimeter with 
a thimble-type ionisation chamber whose working volume 
was 1 cm? and which had a thin graphite wall. The 
results of the dosimeter measurements are shown in Fig 5. 

Card 2/3 ‘The maximum dose was obtained at 20 mm below the water 
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surface. Fig 6 gives a schematic representation of the 
betatron and the collimator assemblies. 

There are 6 figures and 2 references, one of which is 
Soviet, one English. 
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SOV-3-58-9-15/36 


Vorob'yev, A-As Professor, Doctor of Technical Sciences, In- 
stitute Director 


On the Subject of Student Scholarships (Po povodu studen- 
cheskikh stipendiy) 


_Vestnik vysshey shkoly, 1958, Nx 9, pp 61-62 (USSR) 


The author talks of the work of the scholarship commissions. 

Before the introduétion of the new order, ull successful stu- 

dents of some faculties of industrial vuzes who passed the 
examination with a satisfactory mark were granted scholar- 

ships. The present number of "scholarship" students has de- 

creased to 35.9% against the 44.6% in 1955/56. The acholar- 

ship commissions did not grant scholarships equally to all 

faculties, and the work of the commissions was not always 

properly organized. The author enumerates the improvements = 
stemming from a conference which decided that students having 

only satisfactory examination marks should not be given 

scholarships. Students from industry and demobilized soldiers 

can be given grants for the lst semester. Further scholar- 
ships are to be given to them only on equal terms with other — ei 
students. ae 
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9(3) . : gov /143-58-10-19/24 
AUTHORS: Vorob'yev, AeA-s Vorobtyev, GeA-, Sonchik, KK. 


TITLE: A Case of Lightning Strokes 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Energetika, 
1958, Nr 10, pp 145-146 (USSR) : 


ABSTRACT: A thermal thunderstorm was observed over Tomsk on June . 
99, 1958, at 1200 hours. Lightnings struck two poplars 
and a building located on the hill Voskresenskaya gora 

within the city. Observers saw five lightning strokes. ® 
Tyo strokes hit the lightning arresters of the build~ 
ing. Tyo. strokes hit two poplars which were located 
within the protection zone of the lightning arresters. 
The fifth stroke hit in a great distance of the other 
four. The authors present four photographs showing 
the destructions of the trees caused by lightnings. 
One of the poplars was nit at a height of 10 m (the 
total height was 16 m). There, the lightning went 
thru a wooden pox for starlings having sheet metal top 
; and bottom. The box was split. The rind of both 
Card 1/2 poplars was torn off and a large splinter destroyed 
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a window located at a distance of 4 m from the trees. 
A woman working in the kitchen noticed electrical 
discharges during the lightning strokes. The water 
and power mains and the central heating were in the 
immediate vicinity. A receptacle in the kitchen was 

destroyed. The plug at the power meters was burnt, 
and the telephone became defective. The authors as- 
sume that the discharges inside the building were 
caused by the lightning current passing thru the roots 

of the poplars. The authors point to the danger 
caused by trees in the immediate vicinity of buildings 
during thunderstorms. Therefore, lightning arresters 
are necessary. Further, it is mentioned that some 
people claimed to have seen a red-colored spherical 

lightning at a height of some ten meters, disappear- 
ing with a loud noise. There are 4 photographs. 
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L.Tomskiy politekhnicheskiy institut. 
(Sheet-metal work) 
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. SOV/144-58-11-2/17 
AUTHOR :~Vorob'yey, A, A. (Professor, Dr. Technical Sciences, Director) 


- PITLE: Sone Problems in the Construction of Cyclic Accelerators 
With Closed Waveguides (Nekotoryye voprosy konstruirovaniya 
tsiklicheskikh uskoriteley s zamknutyn volnovodon) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Elektromekhanika, 
1958, Nr 11, pp 13-19 (USSR) 


ABSTRACT; The possibility of propagating electro-magnetic waves in 
closed waveguides and of controlling their speed is demon~ 
strated theoretically and experimentally, The theory of 
steady motion of particles in a closed waveguide with cyclic 


acceleration is given. A cyclic electron accelerator with 
closed waveguides is proposed in which the trajectory is 
controlled by means of the magnetic field of the co-axial 
waveguide and the acceleration by the electrical vector of 
a travelling radio wave. An accelerator with closed wave~ 
guide has the following advantages over other cyclic accel- 
erators: the accelerated particles have greater energy in- 
crease per revolution; the acceleration time is reduced; 
there ig a reduction in the amplitude of oscillations assoc- 
iated with the quantum nature of radiation; the accelerator 
‘Card 1/3 
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Some Problems in the Construction of Cyclic Accelerators with Closed 
Waveguides 


is smaller; it is possible to construct the accelerator with 
sort and hard focussing. Ina closed waveguide the length 
of the mean equilibrium orbit is small and, therefore, damp~- ~ 

jing is small, It is, therefore, possible to excite the . 

waveguide by only two generators of the same initial phase, 

Locating the exciters in the waveguide at a distance that 

ig a multiple of a quarter wavelength, The difficult problem 

of phasing in 4 large number of generators does not arise. 

Phe ionosphere has waveguide properties including dispersion. 

The results of observation on the propagation of radio waves 

around the earth ig in agreement with the data given here 

about the movement of travelling waves in closed waveguides. 

It is proposed to use the electric field of radio waves 

circulating round the earth to accelerate electrons, The 

article opens with a review of developments in the theory 

and practice of electron acce i 

The problen of getting petter pe 
: erators is discussed, Previous 

We electromagnetic waves in cl 
of electrons in an accelerator 
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reviewed, Possible types of cyclic waveguide accelerators 
are considered. There is 1 table and there are 20 Soviet 
references, 


ASSOCIATION: Tomskiy~> politekhnicheskiy institut (Tomsk Polytech- 
nical Institute) _ 
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AUTHORS: yorobtyev, AvAes Professor, and Titov, VeN., Docent 


an pet 


ence & 
TITLE: This Was Done in a Vuz (Eto sdelano v yuze). The Betatrons 
of the Tomsk Polytechnical Institute (Betatrony Tomskogo 
politekhnicheskogo inatituta) 


PERIODICAL: Vestnik vysshey shkoly, 1958, Nr 11, pp 80 - 81 (USSR). 


ABSTRACT: Last year, & betatron, radiating energy to a maximum of 
25 Mev, was demonstrated for the first time at the "Higher 
School's" pav:lion of the All-Union Industrial Fair. The 

device wae designed by the Tomsk Polytechnical Institute. 
The first betatron, radiating energy up to 5 Hev, was satart- 
ed at this inatitute in 1947. Further work in this direotion 
produced an economical device of versatile application. Do- 
cent V.S. Melikhov suggested an original theory of seizing 
the electrons while speeding UP» which was experimentally 
confirmed. Docent B.N. Rodimov examined problems of in- 
teraction of electrons in a penoil at the moment of injec- 
tion and their first revolutions. Docent V.N. Titov re-. 
alized an electric process of injecting the electrons. The de- 
partment's soientific workers Docents A.K. Potuzhnyy, VN. 
Titov and M.F. Filippov worked out the economic teohnology 

Card 1/2 of making electromagnets for petatrons. In 1956, the Can- 
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didates of Technical Sciences B.A. Kononov and L.A. Sokolov 
succeeded in leading out a pencil of accelerated electrons 
from the betatron's chamber by two different methods. From 

- 1948 - 1955, & series of betatrons with a maximum radiation 
energy of up to 15 Mev was manufactured at the Institute 
laboratories. From 1955 - 1958, the Institute built seve- 
ral betatrons with a radiation energy of up to 25 Hev. 

- The article contains information on the recipients of these 
betatrors. Instructor V.I. Gorbunov developed 4 practical 
method cf detecting defects in steel articles of consider- 
able thickness by seans of betatron radiation with an energy 
of up to 20 - 30 Mev. There are 3 photos. 
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PERIODICAL: Izvestiya Akademi 
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On Some processes in the Electric Breakdown of Solid Dielec- 48-22-4-7/24 
_ trics : 


strength exists as is the case with an exposition of from 
—- 6.1079 seo (table 4). With an exposition of from 
-1 = 6.1078 seo the spreading of the diolectris strength 
of the investigated dielectrics 4s conditioned by structural 
defects in the samples, mioro-fissures, mechanical stresses 
and other causes. At an exposure 4,4.1077 sec and below jn 
ipokted samples the spread duc to the difference of the period 
of development of di igadded to thie spreading. The 

f dence of the dielectric 

ocess of breakdown in 
nto two staged, 48 in gas- 

eous ones} t of discharge and the 
stage of the comple During the first stage 
a partial destruction Leotric 
occurs, which fact expains th e break- 
down process into the stage of the los ngth 
and in the stage of destruction ie of relat 
principal destruction of the solid dielectric occ 
stage of the actual discharge: Because of the jnereas 
dielectric strength of solid dielectrios the probability of 
mechanical destruction increases with a short duration of 
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exposition. There are 2 figures, 2 tables, and 6 references, 
3 of which are Soviet. 


ASSOCIATION: Tomskiy politekhnicheskiy institut im. S. M. Kirova (Tomsk 
Polytechnical Institute imeni S. M. Kirov) 


AVAILABLE: Library of Congress 


1. Single crystals~~Dielectric properties 2. Voltage~-~Appli- 
cations 3. Dielectrics--Test methods 
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— AUTHORS: Yorobtyov, As A», Voroblyev, G- A. 40--22-4-8/24 
“PITLEs Investigation of the Electric Breakdown of Rock Salt 


Containing Color Centres (Issledovaniye elektricheskogo 
proboya kamennoy soli, soderzhashchey tsentry okraski) 


PERTODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheokaya, 1958, 
Vol. 22, Nr 4, pp. 397-400 (USSR) 


ABSTRACT: fhe influence of color centres representing sources of 
weakly bound electrons on the dielectric strength of alkali- 
halogen salt crystals was repeatedly investigated (table 1). 
The authors determined the dependence of electric strength of 
colored and uncolored crystals of rock salt on the period of 5 
posure to voltage. fhe coloring of the erystals was produced 
by means of an X-ray irradiation (150 kV, 10 mA) at an ex- 
posure of 4 hours’ duration. The colored samples were sub- 
jected to breakdown partly in brilliant light and partly in 
darkness. The results are shown in the figure. The values of 
dielectric streigth are referred to the probability of break-. 
down oT = 90%. Experiments were also conducted concerning 
the breakdown of colored and uncolored erystals of rock salt 
Cara 1/3 in an inhomogeneous field with an exposure of about 10°” sec. 
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‘ Investigation of the Electric Breakdown of Rock Salt 48-22-4-8/24 
Containing Color Centres 


In order to exclude the influence of discharges in tho sur- 
rounding medium, the samples were equipped with conical 
depressions. Table 2 shows the results of the investigations 78 
and, for the sake of comparison, also the values of breakdown 
in the homogeneous field. If the polarity of the tip is 
negative, different directions of discharge occur (tedvle 3). 
The modification of the discharge directions in X-ray 
4rradiated samples is apparently conditioned by the effect of 
the photoelectrons on the space charge around the tip. 
. Summary: The values of dielectric strength are lower in 
: colored crystals_than in uncolored ones at an exposure 5 
voltage of 4.107’ sec and above. If the exposition is from 
2—— 3.107% seco; about equal values of dielectric strength 
are obtained. The period of development of the breakdown of 
colored crystals at an exposition exceeding 107! sec ancunts 
to about 6,8.1078 sec. The photoelectrons in colored crystals . 
modify the discharge direction at a positive polarity. 
There are 1 figure, 3 tables, and 7 references, 5 of which 
are Soviet. 
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Containing Color Centres 


ASSOCIATION: Tomakiy politekhnicheskiy institut in. S.-M. Kirova 
(Tomsk Polytechnical Institute imeni S. H. Kirov) 


AVAILABLE: Library of Congress 


1. Crystals--Dielectric properties 2. Dielectrics-~Determination 
3. Crystals--Colorimetric analysis 
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AUTHORS: «Vorob!yev, A. heyHNekhocnoves A. Fe $0V/57-28-10-11/40 
TITLE: High-Frequency Dielectric Losses and the Lattice Enercy 


in Compounds of Second Group Netals (Dielextricheskiye poteri 
na vysokoy chastote 4 energiye reshetki dlya soyedineniy 
metallov vioroy gruppy ) 


PERIODICAL; Zhurnal tekhnicheskoy fiziki,Vol 28, Kr io, 
pp 2173 - 2174 (USSR) s 


ABSTRACT: This paper gives an account of the investigation of 

the temperature and frequency dependence of the tg § 
(loss angle) of sintered polycrystalline sanples 
of oxides, fluorides and chlorides of second group 
netals. BeO, Mg0, Cad, SrO, and BaO were investigated 
in a temperature renge of 25%480°C, Ca-, Sr-, Ba- 
fluorides and Ca-, Srey Ba-chlorides in a temperature 
rance of 2° to 260°C. The samples were produced fron 
chemically pure substa:.ces. The density of the samples 
amounted to 65-70% and Seis respectively, of the density 

; -of the monocrystals, tg decreases in all poly- 
Card 1/3 crystalline sintered semples of all compounds in the 
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total range of frequencies and temperatures employed 
f the lattice eneréy- The growth 

of the cation ra i al conditions 
4s accompanied by a re ttice ond by 4 
modification of the tg @which proceeds according to 
certain regularities. The variation of the té §in halide 
compounds of alkaline earth metals corresponds to the 
fundamental physical and chemical properties of the sub- 
stance in porous and in dense samples. It {ig determined 
by the energy of the thermochemical interaction of the 
fons of the erystal lattice. The information gained in 
the investigation of the frequency dependence of the di- 
electric losses in the oxides and helide compounds 
of the elements of the second group indicates thet in 
the range of 45C the losses are reduced, wnen 
the frequency rises. ic losses in porous 
polycrystalline samp e second 
group of elements in air are co 

: those in vacuum. In samples pre e@ 

Card 2/3 substances the tg § varies as the catio the 
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polarizability and inversely as the point of fusion 

of the substance. The smaller the energy of the crystal Bs 
lattice the higher will be the losses at a given ; 
temperature and frequency. G.V.Krivoshchekov, Candidate 

of Technical Sciences, assisted with the work. There are 

2 figures. 
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‘whether the laws derived for monocrystals are applicable 


Yorob'fev, A. As, Nekhodnova, A. P. S0v/57-28-10-14/40 


a ey 
Electric Conductivity and Lattice Energy of Compounds of 


the Metals of the Second Group of D.I.iMadeleyev's Systen 
(Elektroprovodnost! 4 energiya reshetki soycdinenly 
netallov vtoroy gruppy sisteny D.I,.Mendeleyeva) 


Zhurnal tekhnicheskoy fiziki,Vol 26, vr 10, 
pp 2192 = 2193 (user 


This paper gives an account of the study of the problen, 


also to polyorystalline bodies used in engineering. The 
temperature dependence of the olcotric conductivity of 
oxides and halide compounds of the second group elements 
in the temperature range of 250 to 900°C was measured. 
The polycrystalline sanples wers prepared by pressing 
and subsequent baling in the air. The measurenents were 
carried out in vacuum with direct current in weag 
fields (2.3 to 75 V/cm) at a pressure of p = 10°7mm of 
mercury culumn. Platin electrodes were evaporated onto 
the semples, It appears thet at high temperatures the 
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Blectric Conductivity and Lattice Energy of Compounds "~ 80V/57~- 28010-14/40 
of the Metals of the Second Group of D,I.Mendeleyev's Systen : 


electric conductivity of sintered oxides of second 
group metals decreases with an increase of the lattice 
onergy, whereas the activation energy increases. Identical 
phenomena were also observed with other compounds. The 
specific electric conductivity of the second group 
metal oxides, of the calcium-, strontiun-, and barium 
fluorides, and of the calcium-, strontium-, and barium 
chlorides varics as the atomio volume of the metal, the 
polarizability of the cation, the deorease of the point 
of fusion of the compound, the dissociation energy and 
the magnitude of the isobaric potential, Hence the 

most simple compounds of the second group elenents 
exhibit, besides the modification of the principal 
thermochemical features, a variation of the specific 
electric conductivity, whioh is governed by definite 
rules. In the range of low temperatures the activation 
energy of all compounds is considerably deficient of 
that in the range of high temperatures and lies within 
the limits of 0.1© ta 0.58 eV. The veriation of the 
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the range of relatively smali temperatures does not 
show a course which is distinctively governed by definite 
rules. Hence the activation energy and the- specific 
conductivity in the range of high temperatures sre 
determined by the binding energy of the ions in the 
lattice and can be used as a characteristic feature of 
the electrophysical properties of the substances. G.V. 
Krivoshchekov, Candidate of Technical Sciences, assisted 
with the work, There are 2 figures. 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 9, p 147 (USSR) 
AUTHOR: Vorob'yev, A.A. 
. da. on A OAL AAR 
TITLE: Experimental Regularities in Electronic Processes in Ionic Crystals: 


A Need for Theoretical Generalization 
PERIODICAL: Izv- Tomskovo politekhn. in-ta, 1958, Vol 94, pp 3-15 


ABSTRACT: The author describes experimental data indicating a connection between 
electronic and ionic processes, He holds that, when elaborating a theory 
of electronic phenomena in the ionic crystal and, in particular, when 
working out the kinetic equations for the electrons in the crystal to aha) 
make allowance for the role of the medium, it is necessary to introduce 
terms describing the coupling between the energy of the electronic pro- 
cesses and the energy of the lattice. The bibliography contains 25 
titles. 
M.N. Treskina 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 9, p 147 (USSR) 


AUTHORS : 
TITLE: 


PERIODICAL: 


-ABSTRACT: 


Astafurov, A.V., Vorob'yev, A.A., Vorob'yev, G.A., Kevroleva, K.M. 
The Volt-Second Characteristics of Solid Homogeneous Dielectrics | 
Izv. Tomskovo pilitekhn. in-ta, 1958, Vol 94, pp 16 - 19 


The authors measured the volt-second characteristics at sparkover in the 
homogeneous and inhomogeneous (one electrode being in the form of a point) 
field of a great number of solid dielectrics: single crystals of NaCl, 

KCl, KBr and KJ, single crystals of Seignette's salt, ice, foliated talc 
containing water of crystallization, porcelain and others, For the sparking 
voltage a value was selected at which sparkover occurred with a probability 
of 90%. In the case of all the dielectrics investigated, when samples 
having a thickness of 0,15 mm were exposed for 1 + 10°! sec or less, an in- 
crease in electric resistance was observed, The rise in sparking voltage 
under short exposures is caused by discharge delay, It is well-known (cf, 
RZhFiz,, 1959, Nr 1, 1174) that,in the case of exposuresshorter than (2 + 3)- 
* 10° sec, the time delay is actually the time of forming the discharge 

tr * tp was ascertained from the voltage oscillogram, The average velocity 
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of the propagation of the discharge was determined from the values of t, and the thick- 
ness of the samples, The following conclusions were drawn: 1) for solid homogengous 

- dielectrics with high electric resistance (~+10” V/om), -vz, 1s of the order of 10° cm/sec; 
2) in the case of a homogeneous field, the value of v is several times greater for thick 
samples (0.5 to 1.5 cm) than for thin samples (0,15 t9'0,3 mm); 3) Vay is significantly 
greater for the positive than for the negative polarity of the point; and 4) Vay in- 
creases with an increase in overvoltage, 


yu.S.K, 
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Translation from: Referativnyy zhurnal Elektrotekhnika, 1960, Nr, P 15 
(USSR) | | | | 


AUTHORS: Voroblyevs Aika, pmitriyevskly, a: 


TITLE: Methods and Devices for Eqalizing the Voltage pistribution over 
: the Surface of & solid Dielectric te Pulses 


PERIODICAL: Iz. Tomskogo politeknn. in-ta, 1958, Nr 95, PP 45 - 49 


ABSTRACT: General conditions appl ied to qualizing the: voltage 
distribution over the surface 4¢ and the methods 
of equalizing are discussed. atings of di- 
electric surface, f£ long in- 
sulator chains do no fon 
over the surface on pulses. 
is applicable at a po 
ebove methods 4nadequate for the ¢ 
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eae ieee from: Referativnyy zhurnal Elektrotekhnika, 1960, Nr 1, p15 
(USSR) beh es 


AUTHORS: . Cs A.A.s ‘Nekhodnova, ae 
- PITLE: mleotrecenavativity’ of Oxides and Haloid Compounds of the II 
: Toup Elements 


PERIODICAL: Izv, Tomskogo politekhn, in-te, 1958, Nr 95, PP 325 - 330 


ABSTRACT: specific conduativity 6 was carried out on caked 
polycry ine disks 10 mm in diameter and 0.39 - 0.8 mm thick. 
The relativ 65 5%, The samples were 
ground and plat ‘ dependence 
of 6 was carried ou eurrent at 10° mm Hg, In 
the weak field region (E = 2.5 - 75 v/om) 6 of the compounds 
under scudy snoreases W th an increase of E, With an 4ncrease 
in the density of samples 6 inoreases. Por a given temperature, 4 
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2 Eleotroconductivity of Oxides and Haloid Compounds of the II Group Elements 


2 6 of oxides and haloid compounds increases with a decrease in the energy 
" '- of the crystalline lattice, The activation energy of charge carriers de- 
, creases with a decrease in the energy of the crystalline lattice, 
9 references, © 
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conducted in the city of Tomsk up to 19576 Izv 9 (MIRA 14:9) 
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AUTHORS: Vorob'yev A.A», Moskalev V.A. 80V/139-59-1-17/34 
TITLE: Sone Gharacteristics of Betatron Target Radiation at 


10-25 MeV (Nekotoryye kharakteristiki luchey betatronov 
na 10-25 Mev) 

PERIIDICAL: Izvestiya Vysshikh Uchernykh Zavedeniy, Fizika, 
1959, Nr 1, pp 102-106 (USSR) 


ABSTRACT: Results of experiments on the spatial distribution of 
betatron target radiation are reported, It is shown that 
the experimental data are in ood agreement with the oy 
theory given by Lowson (Ref 25. The measurements were 
carried out using a special detector (Ref 3). The 
detector includes a thimble ionisation chamber with a 
working volume of 1 cm@ anda graphite wall whose thick- 
~ ness may be varied from 3 mm to the equilibrium value. 
The detector could be continuously moved overalm 
radius circle, the rotation axis of the detector passing 
through the target. Fig 1 shows the spatial distribution 
in the plane of the orbit of the radiation in the main 
beam at 10 MeV. Curve 2 is theoretical (Lowson) and 
Curve 1 was obtained from experiments. The discrepancy 
Card 1/2 between the theoretical graph and the experimental one ~ 
(on the right hand side) is due to target edge effects 7 


Soper s 
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Some Characteristics of Betatron Target Radiation at 10-25 MeV. 
described in Ref 4, The full width at half height f£ the 
intensity curve is 24°, The distribution in the wertical 
direction (Fig 2) is the more symmetrical and its full 
width at half height is 17°. Fig 3 gives the spatial 
distribution of betatron radiation at 10 MeV in the viaue 
of the equilibrium orbit, The curve has a well-defined 
maximum, The spatial distribution at 25 MeV is also in 
good agreement with the theory. The “effective” energy 
was determined experimentally by absorbing the radiation 
in copper and lead, This energy was found to be equal to 
4 MeV in the case of 10 MeV betatron. 

Card 2/2 There are 5 figures and 10 references, of which 2 are 
English and 8 Sovist. 

ASSOCIATION: Tomskiy Politekhnicheskiy Institut imeni 8.M. Kirova 
(Tomsk Polytechnical. Institute imeni S.M. Kirov) 


SUBMITTED: July 16, 1958 
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TITLE: Development of Electron Accelerators at the Tomsk 
Polytechnical Institute 


PERIODICAL’ Izvestiya vysshilh uchebnykh zavedenty, 
Elektromekhanika, 1959, Nr 1, PP 121-124 (USSR) 


ABSTRACT: Work on electron a ytechnical 
Institute was. begu Zz T produce an 
lation, facture 
9 fact that many scientists 
etatron must be 
supplied at the authors 
developed a beta from the a-C- 
mains. Changes in 
compensated automatic 
that this is possible. 
supplied from industrial-frequency ma 
installation was very inexpensive. T 
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Development of Electron Accelerators at the Tomsk Polytechnical 
Institute 

contribution to betatron construction was the design and 
proportioning of parts of the machine and its parameters, 
which was done bearing in mind both technical and 
economical considerations, Theories were developed 
leading to formulae which are extremely convenient and 
time-saving in the adjustment of betatrons. Efforts were 
made to reduce the overall dimensions of betatrons. 

M.F, Filippov has developed a special yoke which ensures 
high azimuthal phase uniformity of the magnetic field. 

In 1946 V.N, Titov developed some very simple methods of 
injection and deflection. A betatron has been constructed, 
Working on 150 c/s, in which both half-periods of the 
magnetic field are used to accelerate the electrons. At 
the point of intersection of the beams from two targets of 
such a betatron the intensity is 300 roentgens per minute 
at one metre. V.A. Moskalev and Yu.M. Akimov developed a 
stereo-betatron having a common magnetic circuit with two 
pairs of poles and two air gaps, giving effectively two 
accelerating chambers, ‘This stereo-betatron may be used 
in medicine for deep irradiations and in radiographic 
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SOV/144-59-1-16/21 
Development of Electron Accelerators at the Tomsk Polytechnical 
Instituta 
flaw-detection in order to obtain stereo-photographs, 
B.A. Konokov and L.S. Sokolov developed methods for the 
extraction of the electron beam both by deflecting the 
electrons by an electric field and by removing the 
electrons beyond the magnetic field by means of non- 
magnetic channels. 38.N., Rodimov and others hava 
considered the acceleration process from the theoretical 
Card point of view. Since 1954 the Institute has been 
3/3 concerned with the development of powerful electron 
Synchrotrons. 
There are no figures, tables or references. 


ASSOCIATION: Tomskiy politekhnicheskiy institut 
(Tomsk Polytechnical Institute) 


Dr. Volkov is a Departmental Head at the Ministry of 
Higher Education, SSSR, (Nachal'nik otdela MVO 8SSR) 
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